
Risk Characterization / Formulation CM Development / Evaluation CM Integration/Validation
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Legend: Analog Flight environment Cross Element Integration Anticipated PRR Color Change

Note: Decision Points (     ) and Gap Closures (     ) are Program reviews with defined entry/exit criteria.

DL-101: Characterize risk of injury: 
Crewed vehicle landings

DL-101: Quantify current flight data by 
design & landing systems of spacecraft

DL-201: Identify for 
thresholds

DL-201: Ground tests of 
impact loading: loading 
directions, duration, & 
probability of types of risks 
(e.g., sex differences, 
deconditioning)

DL-101: Identify most 
relevant deconditioning 
factors: work across risks 
for POLs/PELs related to 
dynamic loads

DL-201: Validate Injury 
Assessment Reference 
Values (IARV)

DL-301: Validate integrated 
analytical tools/models to 
inform design decisions

Identify Analytical tools to 
inform design decisions

Injury Assessment Reference 
Values: Sensitivity & Extensibility

Validated human 
surrogate models

Validated IARVs & Updated Standards 
for protecting crew during dynamic 

phases of spaceflight

DL-401: Integrated Mechanism and Synergies 
from multiple risks (bone, muscle, connective 
tissue) - spaceflight deconditioning 

DL-301: Modeling 
Techniques: Pressure suit, 
helmet, vehicle design

Validated risk 
assessment 
models that 
reflect 
integrated CMs 
to reduce risks

HHC

Maturation MaturationMaturation: Integrated Mechanism & Synergies
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Dynamic Loads 

Risk Approach 

Plan

A

DRAFT – new since 8/6/20 HSRB requested additional 
research – will review at future ESWG

DL-101: Definition of Acceptable Risk for 
specific DRMs

DL-201: Quantify load dynamics and sex 
differences

DL-301: Evaluate – GRC eval of models  
credibility and identify areas of 
improvement

HHC

HHC

Initial validation 
IARVs

Inputs to HHC exercise CMs 
(bone/muscle) & operational 
protocols to limit exposure 

(POLs & PELs)

Maturation

HHC

HHC

Flight Ready

Deconditioning factors 
and impact loading for 
POLs/PELs

Ready to 
develop/integrate 
relevant risks into 
models

Risk Characterization & ready to validate 
models

ADL-301: enhance/refine  
analytical tools (active 
musculature for human 
body models, crew specific 
morphing);

HHC

HHC


